Modulation of growth, differentiation and carcinogenesis by dehydroepiandrosterone.
Dehydroepiandrosterone (3 beta-hydroxy-5-androsten-17-one; DHEA) and its conjugates are abundant circulating steroids that originate largely from the adrenal cortex. Their levels decline profoundly with age in human beings of both sexes, as the incidence of most cancers rises. Low levels of these steroids have been associated with the presence and risk of development of cancer. Administration of DHEA to rodents produces protection against spontaneous tumors and chemical carcinogenesis, suppresses weight gain without significantly affecting food intake, ameliorates the severity of diabetes in genetically diabetic mice, and restrains autoimmune processes. DHEA and related steroids also depress the mitogenic effects of carcinogens, tumor promoters and plant lectins, and block viral and carcinogen-induced cell transformations. DHEA and certain congeners are also potent and quite specific inhibitors of mammalian glucose-6-phosphate dehydrogenases. We have observed that the conversion of 3T3-L1 and 3T3-F442A preadipocyte clones to the adipocyte phenotype, in response to appropriate differentiation stimuli (fetal calf serum, insulin, dexamethasone, and 1-methyl-3-isobutylxanthine), is blocked by DHEA and other steroidal inhibitors of glucose-6-phosphate dehydrogenase. The structural requirements for blocking adipocyte differentiation and for inhibiting glucose-6-phosphate dehydrogenase are closely correlated. Evidence is reviewed suggesting that the inhibition of glucose-6-phosphate dehydrogenase is central to the anticarcinogenic and differentiation-blocking actions of DHEA and related steroids. The 3T3 preadipocyte clones provide a valuable system for the analysis of the mechanisms of the effects of DHEA on growth, differentiation and carcinogenesis.